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Attn: Section 8(e) 
U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460-0001 

Re: Supplemental TSCA Section 8(e) Submission; Final Report - Combined Repeated Dose Toxicity 
Study with the Reproductive/Developmental Toxicity Screening Test for Dimethylsilanediol in 
Sprague-Dawley Rats via Oral Gavage - 8EHQ-09-17359 

Dear TSCA Section 8(e) Coordinator: 

In accordance with the provisions of Section 8(e) of the Toxic Substances and Control Act (TSCA), as 
interpreted in the TSCA Section 8(e) Policy Statement and Guidance, Fed. Reg. 33129 (June 3, 2003) 
and other Agency guidance, the Silicones Environmental, Health and Safety Council (SEHSC)' 
submits, on behalf of its member companies, the following information as a supplemental submission to 
our December 19, 2008 TSCA Section 8(e) notification. Our initial notification reported the preliminary 
results of the referenced study. This supplemental submission provides the final report. Neither 
SEHSC, nor any member company, has made a determination at this time that any significant risk of 
injury to human health or the environment is presented by these findings. 

Chemical Substance 

1 066-42-8 Dimethylsilanediol 

Final Studv Report 

Combined Repeated Dose Toxicity Study with the Reproductive/DevelopmentaI Toxicity Screening Test 
for Dimethylsilanediol in Sprague-Dawley Rats via Oral Gavage. This study design is based on the 
USEPA OPPTS 870.3650 and OECD 422 test guidelines that include a neurotoxicity screening 
assessment. 

1 SEHSC is a not-for-profit trade association whose mission is to promote the safe use of silicones through product 
stewardship and environmental, health, and safety research. The Council is comprised of North American silicone chemical 
producers and importers. \ 
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Study Summary 

The objective of this study was to evaluate the potential toxicity of dimethylsilanediol in a 28-day 
combined repeated dose toxicity study with the reproductiveldevelopmental toxicity screening test in 
Sprague-Dawley rats by oral gavage administration based on OECD Test Guideline number 422. The 
test substance was administered by oral gavage in corn oil for 28 days (toxicity group females) or 29 
days (males) to 10 rats/sex/group (the toxicity group females at 50 mglkg bw group where N=9) at 0, 
50, 250 or 500 mglkg bwlday. A single group of males was used for both the toxicity and reproductive 
phases of the study. Ten reproductive group females per dose group were treated for 14 days prior to 
the mating period, during the mating period and through post-partum day 3. 

Animals were observed twice daily on weekdays and once daily on weekends and holidays for mortality 
or morbidity. Clinical observations were performed daily immediately following exposure. Body weight 
measurements were performed weekly. All animals received a detailed physical examination once 
before the first dose to allow for within-subject comparisons, and weekly thereafter. Additional body 
weights were obtained for reproductive females on gestational days (GD) 0, 7, 14, and 20, within 24 
hours of parturition, and on post-partum day four. Individual food consumption was recorded at least 
weekly, except during the cohabitation period. Functional observational battery (FOB) and motor 
activity evaluations were performed on males and toxicity group females once prior to initiation of 
exposures and during the 4th week of exposure. Blood samples for hematology and serum chemistry 
evaluations were collected at the scheduled necropsy from males and toxicity group females. 
Complete necropsies were performed on the males and the toxicity group females and selected organs 
were weighed. Microscopic examination was performed on protocol-specified tissues on all toxicity 
group animals from the control and 500 mglkg bwlday dose groups. Target tissues examined from the 
50 and 250 mglkg bwlday groups included liver, lung, prostate gland and thyroid gland from male rats 
and liver and lung from toxicity group females. 

Mating was initiated after the first two weeks of exposure by pairing reproductive group females with 
males of the same treatment group until positive evidence of mating was obtained. Reproductive and 
developmental parameters evaluated included evidence of mating, pregnancy, duration of gestation, 
mean litter size, mean live litter size, mean litter weight, and mean ratio of live birthsllitter size. Dams 
and pups were euthanized on post-partum day 4 and examined for external gross lesions. The number 
of corpora lutea, and the number of uterine implantation sites were determined for all reproductive 
group females. 

Oral gavage administration of dimethylsilanediol to male and female Sprague-Dawley rats at 
concentrations of up to 500 mgkg bwlday was generally well tolerated by males and females. For 
males at 250 and 500 mgkg bwlday significant soiling was observed (abdominal region and urogenital 
soiling). Soiling of the muzzle was a significant observation in the toxicity group females at 500 mglkg 
bwlday. Both abdominal soiling and urogenital soiling were significant observations in the reproductive 
group females at 500 mgkg bwlday. 

There were no statistically significant differences in the mean body weights on any day for males, 
toxicity group females and reproductive group females. With respect to body weight gain, 500 mglkg 
bwlday males had a significant decrease in body weight gain during week 4 (45%) and in total gain 
from day 1 to 29 (23%). For 500 mglkg bwlday toxicity group females, there was significant decrease 
in body weight gain during week 3 (49%). There were no statistically significant differences in body 
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weight gain for the reproductive group females in any of the treatment groups during any of the 
measured intervals. 

There were no differences in the average daily food consumption between control and any treatment 
groups for any of the measured time periods. 

There were no significant differences of toxicological significance between the control and treatment 
groups in either sex for the FOB ranked tests, FOB continuous tests and motor activity. There were no 
treatment-related changes associated with dimethylsilanediol administration on rat neurobiological 
function as evaluated with FOB and motor activity parameters. 

Statistically identified differences in clinical pathology and hematology were not considered 
toxicologically significant since the findings were within or slightly below historical control ranges for this 
laboratory and the findings did not correlate with a pathological outcome. 

The statistically significant increase in liver weights in males and toxicity group females at 250 and 500 
mglkg bwlday correlated with the histopathologic finding of centrilobular hypertrophy. There were no 
other treatment-related differences in organ weights (absolute and relative) for males and toxicity group 
females. 

A standard set of protocol-defined tissues was examined for control and high-dose groups. Suspected 
target tissues were examined for 50 and 250 mglkg bwlday groups. There were three primary effects 
of the test article observed in the liver, including centrilobular hypertrophy in both sexes, periportal 
hepatocellular vacuolation (microvesicular lipidosis, females only), and hepatic porphyria2 (males only) 
which was accompanied by chronic inflammation and bile duct hyperplasia. Centrilobular hypertrophy 
is considered an adaptive change. Hepatic lipidosis, unless severe, is generally considered non- 
adverse. Follicular cell hypertrophy was observed in the thyroid gland of 250 and 500 mglkg bwlday 
male rats. This may reflect an adaptive secondary effect and may be considered to be adverse in the 
rat, but the mechanism of action is generally not applicable to species such as humans with significant 
levels of thyroid binding globulin (Capen, et a/., 2002). 

There were no treatment-related effects apparent for any of the reproductive endpoints: gestation 
length, litter size, litter weight, ratio live birthsnitter size, litter sex ratio, number of implantation sites, 
number of corpora lutea, post-implantation loss, mating and fertility indices. 

Based on hepatic porphyria in males and hepatic microvesicular lipidosis in toxicity group females 
observed in this study, the systemic toxicity NOAEL (No-Observed-Adverse-Effect-Level) for 
dimethylsilanediol in rats via oral administration in corn oil is considered to be 250 mglkg bwlday for 
male rats and toxicity group female rats. In the absence of adverse effects on reproductive or 
developmental parameters in this study, a NOAEL of 500 mglkg bwlday is assigned for both 
reproductive and developmental toxicity. 

Attachment 

- 

2 Also referred to as protopomhyrinosis. Pophyria (orprotopomhyrinosis) refers to disorders characterized by the 
buildup of precursors of heme (i.e., porphyrins and protoporphyrins). 
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Enclosed please find a copy of the final report for this study. 

If you have any questions concerning this submission, please contact me at (703) 788-6570, 
kthomas@sehsc.com, or at the address provided herein. 

Sincerely, 

Karluss Thomas 
Executive Director 
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1 ABSTRACT 

The objective of this study was to evaluate the potential toxicity of dimethylsilanediol in a 28-day 
combined repeated dose toxicity study with the reproductiveldevelopmental toxicity screening 
test in Sprague-Dawley rats by oral gavage administration based on OECD Test Guideline 422, 
(1996). The test substance was administered by oral gavage in corn oil for 28 (toxicity group 
females) or 29 (males) days to 10 rats/sex/group (exception, female 50 mgkg group where N=9) 
at 0, 50, 250 or 500 mg/kg/day. A single group of males was used for both the toxicity and 
reproductive phases of the study. Reproductive group females were treated (1 0 rats/dose group) 
for 14 days prior to the mating period, during the mating period and through post-partum day 3. 

Animals were observed twice daily on weekdays and once daily on weekends and holidays for 
mortality or morbidity. Clinical observations were performed daily immediately following 
exposure. Body weight measurements were performed weekly. All animals received a detailed 
physical examination once before the first dose (to allow for within-subject comparisons), and 
weekly thereafter. Additional body weights on reproductive females were obtained on 
gestational days (GD) 0, 7, 14, and 20, within 24 hours of parturition, and on post-partum day 
four. Individual food consumption was recorded at least weekly, except during the cohabitation 
period. Functional observational battery (FOB) and motor activity evaluations were performed 
on males and toxicity group females once prior to initiation of exposures and during the 4th week 
of exposure. Blood samples for hematology and serum chemistry evaluations were collected at 
the scheduled necropsy fiom males and toxicity group females. Complete necropsies were 
performed on the males and the toxicity group females and selected organs were weighed. 
Microscopic examination was performed on protocol-specified tissues on all males and toxicity 
group females fiom the control and 500 mgkg/day dose groups. Target tissues examined fiom 
the 50 and 250 mgkg/day groups included liver, lung, prostate gland and thyroid gland fiom 
male rats and liver and lung fiom toxicity group female rats. 

Mating was initiated after the first two weeks of exposure by pairing reproductive group females 
with males of the same treatment group until positive evidence of mating was obtained. 
Reproductive and developmental parameters evaluated included evidence of mating, pregnancy, 
duration of gestation, mean litter size, mean live litter size, mean litter weight, and mean ratio of 
live birthdlitter size. Dams and pups were euthanized on post-partum day 4 and examined for 
external gross lesions. The number of corpora lutea, and the number of uterine implantation sites 
were determined for all reproductive group females. 

Oral gavage administration of dimethylsilanediol to male and female Sprague-Dawley rats at 
concentrations of up to 500 mgkg/day for 28 (toxicity group females) or 29 (males) consecutive 
days was generally well tolerated. For the males at 250 and 500 mgkglday significant soiling 
was observed (abdominal region and urogenital soiling). Soiling of the muzzle was a significant 
abnormal observation in the toxicity group females at 500 rngkgday. Both abdominal soiling 
and urogenital soiling were significant abnormal observations in the reproductive group females 
at 500 mglkglday. 
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There were no statistically significant differences across exposure groups in the mean body 
weights on any day for toxicity group females and reproductive group females. In the.males, 
there was a significant difference across treatment groups in week 2; however, there was not a 
significant difference between control and any of the treatment groups for that week. 
With respect to body weight gain, 500 mg/kg/day males had a significant decrease in body 
weight gain during week 4 and in total gain fiom day 1 to 29. For 500 mgkg /day toxicity group 
females, there was significant decrease in body weight gain during week 3. There were no 
statistically significant differences in body weight gain for the reproductive group females in any 
of the treatment groups during any of the measured intervals. 

There were no differences in the average daily food consumption between control and treatment 
groups for the reproductive group females or the males and toxicity group females for any of the 
measured time periods. 

There were no significant differences of toxicological significance between the control and 
treatment groups in either sex for the FOB ranked tests. There were no significant differences 
between either males or toxicity group females and their respective controls for the FOB 
continuous test and motor activity, There were no treatment-related changes associated with 
dimethylsilanediol administration on rat neurobiological function as evaluated with FOB and 
motor activity parameters. 

The significant changes that were noted in hematological parameters and prothrombin times for 
males and toxicity group females were within or slightly below historical control values. There 
was no dose response with any of the hematologic parameters; however, there was a dose-related 
increase in male prothrombin times and a dose-related decrease in toxicity group female . 
prothrombin times. The significant changes that were noted in clinical chemistry parameters for 
males and toxicity group females were within or slightly below historical control values. There 
were dose-related decreases in male and toxicity group female alkaline phosphatase and total 
bilirubin values as well as a dose related decrease in male aspartate minotransferease values. 
No toxicological significance is assigned at this time to any statistically identified differences in 
clinical pathology since the findings were within or slightly below historical control ranges for 
this laboratory and the findings did not correlate with a pathological outcome. 

The increased liver weights in males and toxicity group females at 250 and 500 rnglkgday 
correlated with the histopathologic finding of centrilobular hypertrophy. There were no other 
treatment-related differences in organ weights (absolute and relative) for males and toxicity 
group fernal es. 

A standard set of protocol-defined tissues was examined for control and high-dose groups. 
Suspected target tissues were examined for 50 and 250 mglkglday groups. There were three 
primary effects of the test article observed in the liver, including centrilobular hypertrophy in 
both sexes, periportal hepatocellular vacuolation (microvesicular lipidosis, females only), and 
protoporphyrinosis (males only) which were accompanied by chronic inflammation and bile duct 
hyperplasia. Centrilobular hypertrophy is considered an adaptive change. Hepatic lipidosis, 
unless severe, is generally considered non-adverse. Hepatic protoporphyrinosis is considered an 
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adverse effect. Follicular cell hypertrophy was observed in the thyroid gland of 250 and 500 
mgfkdday male rats. This may reflect an adaptive secondary effect and adverse in the rat, but the 
mechanism is generally not applicable to species (such as humans) with significant levels of 
thyroid binding globulin (Capen, et al., 2002). Lung (males and toxicity group females) and 
prostate gland were considered possible target tissues; however, further examination and 
inclusion of animals from the 50 and 250 mg/kg/day groups did not support this interpretation. 

There were no treatment-related effects apparent for any of the reproductive endpoints: gestation 
length, litter size, litter weight, ratio live birthsAitter size, litter sex ratio, number of implantation 
sites, number of corpora lutea, post-implantation loss, post-natal loss, mating and fertility 
indices. 

Based on liver results (protoporphyrinosis in males and vacuolation in toxicity group females) 
observed in this study, the systemic toxicity NOAEL (No-Observed-Adverse-Effect-level) for 
dimethylsilanediol in rats via oral administration in corn oil is considered to be 250 mgkglday 
for male rats and toxicity group female rats. In the absence of adverse effects on reproductive or 
developmental parameters in this study, a NOAEL of 500 mg~kdday is assigned for reproductive 
and developmental toxicity. 
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2 GLP COMPLIANCE STATEMENT 

The study was conducted in compliance with the US EPA (TSCA) Good Laboratory Practice 
Standards 40 CFR Part 792. 

GLP exception: Test article was not retained since storage stability has only been demonstrated 
for 66 days. 

Protocol deviations are listed in Table 33. None were considered to impact results, 
interpretation or study validity. 
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3 QUALITY ASSURANCE STATEMENT 
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5 STUDY INFORMATION 

Study Initiation Date: 

Experimental Start Date: 

Experimental Termination Date: 

Study Completion Date: 

HES Group Manager: 

Study Coordinator: 

Contributing Scientists: 

Key Personnel: 

June 10,2008 

June 15,2008 
(last animal dosed on August 9,2008) 

February 25,2009 

August 12,2009 

Paul A. Jean, Ph.D. 
Team Leader, Toxicology 
Health and Environmental Sciences 

Linda S. Meeker, B.S., M.L.T., H.L.T. (A.S.C.P.) 

Teresa Cortner, B.G.S. 
Functional Observational BatteryIMotor Activity 

James W. Crissman, D.V.M., Ph.D., D.A.C,V.P, 
Pathology 
Crissman Toxicologic Pathology, LLC 
2887 Oakhaven Court 
Midland, MI 48642-7869 

Cynthia Van Landingham 
Statistics 
ENVIRON International Corporation 
1 900 North 1 8th Street 
Suite 804 
Monroe, LA 7 120 1 

Debra H. Stutts, B.S. 
Analytical Chemistry 

Jane M. Regan, MLT/HT (ASCP) 
C Linical Pathology 

Lead Technician: Becki Uhlenhake 

Attending Veterinarian: Louis Llames, D.V.M., Ph.D. 

Manager, Analytical Chemistry Roy A. Campbell, B.S. 
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6 STUDY PURPOSE 

The objective of this study was to evaluate the potential toxic effects of dimethylsilanediol 
(DMSD) (supplied as Dow CorningTMXX-1240 Dev Sample, ZMAT 4065555) following single 
daily oral gavage administration in corn oil to male and female Sprague-Dawley rats following 
28 or 20 days of treatment or from before mating, through mating, and gestation and through 
post-natal day 3. Information on male and female reproductive performance including gonadal 
function, mating behavior, conception and parturition were evaluated. 

7 GUIDELINES 

The study design was based on and meets or exceeds the requirements of the following 
guidelines: OECD Test Guideline Number 422, (1996) and United States Environmental 
Protection Agency (USEPA) Health Effects Test Guideline OPPTS 870.3650 (2000). 

8 TEST ARTICLE / SUBSTANCE / ITEM 

The Study Director reviewed results of test substance characterization and that review was 
documented in the study file. The teit substance characterization report is included in Appendix 

Identification: Dimethylsilanediol (DMSD) (supplied as 
Dow CorningT=- 1240 Dev Sample, ZMAT 
4065555) 

Reference Number: 2 1436-84 

Expiration Date: August 15,2008 

Source: Dow Coming Corporation 
Aubum, MI 4861 1 

CAS Number: 1066-42-8 

Physical Description: White solid 

Chemical Stability: Stable if stored at -20 to -80 OC over desiccant 

Purity: 97.8*0.01% 

Solubility: Soluble in water, ethanol 

Storage Conditions: Store at -20 to -80 OC over desiccant 

Chemical Characterization: HES Study Number: 10871-102 
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Archive: 

9 CARRIER 

Identification: 

Lot Number: 

Expiration Date: 

Manufacturer: 

Physical Description: 

Stability: 

Purity: 

Storage Conditions: 

10 TEST SYSTEM 

Species: 

Strain: 

Source: 

Age: 

Body weight: 

Number of animals ordered: 

Sex and number used on study: 

Number of groups: 
Identification method: 

A reserve sample was not retained. Stability of 
test article at -65OC with a desiccant has not been 
shown for greater than 66 days. 

Corn Oil 

3 17K0127 

May 28,2009 (based on one year from date of 
receipt) 

Sigma-Aldrich 
3050 Spruce Street 
Saint Louis, MO 63 103 

Deep yellow clear liquid, refer to MSDS 

Stable, refer to MSDS 

Used as provided by the manufacturer 

Stored in sealed container 

Albino Rat 

Crl: CD@ (SD) IGS BR VAF/Plus@ 

Charles River Laboratories, Inc. 
401 S New Hope Rd 
Raleigh, NC 276 10 

9 weeks minimum at dosing 

Females: 167.0 to 198.8 g at experimental start 
Males: 231.5 to 255.7 g at experimental start 

90 nuIliparous and nongravid females 
45 males 

80 nulliparous and nongravid females 
40 males 

4 

MI- 1 00 Transponders (BioMedic Data Systems, 
Inc. Seaford, DE) 
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11 JUSTIFICATION FOR SELECTION OF TEST SYSTEM 

The rat is recognized as appropriate for toxicity studies and is recommended in the OECD and 
OPPTS test guidelines. SpragueDawley rats (Crl: CD@ (SD) IGS BR VAF/Plus@) have 
previously been used in repeateddose toxicology studies of various silicones and are considered 
an appropriate strain for use in reproductive hazard assessment studies. 

12 METHOD OF RANDOMIZATION 

Extra animals were ordered and acclimated for randomization. After release from 
quarantine/acclimation, rats were assigned to test groups based on a weight stratified 
randomization method in Provantism. Extra animals were placed in group 5 in the event that an 
animal needed to be replaced before the start of dosing. At randomization the sex-specific 
weight variation of animals in each group did not exceed f 20% of the mean weight for that 
group. Disposition of all animals not utilized in the study is maintained on file at the Testing 
Facility. 

13 HOUSING AND MAINTENANCE 

Animal Receipt and Quarantine/Acclimation 

Animal resource personnel inspected each animal upon receipt and at least once daily during the 
quarantine period. Animals were quarantined/acclimated for five days. The attending 
veterinarian examined all animals before release from quarantindacclimation. Animals judged 
to be in good health and suitable as test animals were released for study use. 

Animal Housing 

Animals were individually housed in suspended wire-mesh cages elevated above fecal pans 
containing ~ e d - ~ ' ~ o b s @  litter, during quarantinelacclimation period and throughout the course 
of the study except during mating, gestation and lactation periods. 

During cohabitation (mating), the reproductive group females were paired 1 to 1 with a male 
from the same treatment group. The animals were paired in the home cage of the male. After 
demonstrating positive evidence of mating the reproductive group female was individually caged. 
Pregnant females were moved into shoebox type cages containing Bed-0' cobs" Combination 
bedding on day 0 of gestation and remained there throughout the remainder of the study. During 
the lactation period, dams were housed together with their litters. The Study Director reviewed 
the analysis of the Bed-0' cobs@ Combination bedding and found it free of contaminants that 
would have an impact on the outcome of the study. 

The cages, beddindfecal pans were routinely cleaned, consistent with good husbandry practices. 

Environmental Enrichment 

Animals were given.  labon ones@ and Cozee pads" for environmental enrichment while in 
standard housing and  labon ones@ only while in shoebox type caging. Environmental enrichment 
devices were removed from the toxicology animals the aftemoon~evening prior to necropsy. 
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Environmental Conditions 

Animals were housed in an environmentally controlled animal room (12-hour fluorescent- 
lighttdark cycle, 20.19-23.24 OC, 50.67% humidity, 13.3 air changes per hour) throughout the 
study. Temperature and humidity were monitored continuously, recorded every 15 minutes using 
a HOBO Data Logger (Onset Computer, Bourne, MA; software: Boxcar Pro 4.3.1.1), and 
manually recorded twice daily on weekdays and at least once per day during weekends and 
holidays. The Study Director reviewed the last verification of air changes. 

Basal Diet 

Lab Diet 5002, Certified Rodent Diet (PMI Nutrition International), was provided ad libitum 
during the quarantine/acclimation period and throughout the study. Manufacturer's periodic 
analyses of the certified feed for the presence of heavy metals and pesticides maintained on file at 
the testing facility was reviewed by the Study Director to ensure that none were present in 
concentrations that may affect the outcome of the study. 

Exceptions: Food was not provided during knctional observation battery or motor activity 
assessment periods. Additionally, food was removed the day prior to necropsy of the toxicology 
group animals. 

Drinking Water 

Municipal water, W e r  purified by reverse osmosis was available ad libitum via automatic 
watering system. Water is monitored routinely and also analyzed on a semi-annual basis. To 
ensure that no contaminants were present at a concentration expected to interfere with the 
integrity of the study, the Study Director reviewed the most recent analysis results maintained on 
file at the testing facility. 

Exceptions: Water was not provided during hctional observation battery or motor activity 
assessment periods. 

14 ANIMAL WELFARE ACT COMPLIANCE 

This study complied with all applicable sections of the final rules of the Animal WeIfare Act 
regulations (9 CFR, Part 1, 2, and 3) and was approved by the Institutional Laboratory Animal 
Care and Use ~ o m m i i e e  (LACUC). 

15 EXPERIMENTGI, DESIGN 

15.1 Data Acquisition System 

Test system observations, body weights, food consumption, FOB, and morphologic pathology 
data, at a minimum, were collected using ProvantisTMv6.5 or v8.2 (Xnstern LSS, Conshohocken, 
PA). There were occasions, however, when manual collection of data was necessary. Excel 
2003 was also used to create data tables. 
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15.2 Timeline of Study Events 

Endpoints Toxicity Group 
Males Reproductive Group 

Females Females 

Acclimation 5 days (minimum) 5 days (minimum) 5 days (minimum) 

Baseline FOB1 2-8 days prior to dosing 2-8 days prior to dosing 
Motor Activity 

Detailed Physical Prior to dosing and Prior to dosing and Prior to dosing and 
Examinations weekly throughout the weekly throughout the weekly throughout 

study study the study 

Dosing begins Study Day 1 Study Day 1 Study Day 1 

Clinical Daily except when on day Daily except when on Daily except when on 
Observations of detailed physical exam day of detailed physical day of detailed 

exam physical exam 

Adult Body Weight Randomization Randomization Randomization 
Study Day 1 Study Day 1 Study Day 1 
Weekly Weekly Weekly 
Terminatioa Termination GD** 0,7,14, and 20 

within 24 hours after 
pamuition 
Day 4 post-partum 

Food Consumption Days l ,8,  15, 22 and day Days 1,8  and 15 
prior to necropsy 

HematologyiClinical Termination 
Chemistry 

Mating (animals 
paired) 

Treated FOBlMotor Week 4 
Activity 

Gestation 

Pamuition 

Lactation 

Day l,8and 15 
GD 0,7,14 and 20 
Day 0 and 4 post- 
P- 

Tennination 

Study Day I5 up to Study Day I5 up to 
Study Day 28 Study Day 28 

Week 4 

Approximately 21 
days 

Nonnally on day 2 1 
or 22 post - coitum 

Until day 4 post - 
P- 

Dosing ends One day prior to the actual One day prior to the Day 3 post - partum 
day of necropsy actual day of necropsy 

Tennina t ion After a minimum of 28 AAer a minimum of 28 Day 4 post - parhun* 
treatment days on study treatment days on study 

* Animals that delivered litters only. **GD = gestational day. 
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15.3 Route and Rationale of Test Substance Administration 

Route: 

Test article was administered by oral gavage in corn oil vehicle. 

Rationale: 

Oral gavage administration is an accepted method of administration of the test article and is 
recommended by the OECD and OPPTS Test Guidelines. 

Based upon the physical and chemical properties of the test article, corn oil was considered to be 
the most appropriate vehicle for oral administration. 

Administration of doses: 

Vehicle/carrier only and test article suspensions were administered daily by oral gavage with a 15 
gauge, 100 mm plastic oral feeding tube and syringe at a volume of 5 m-g body weight. 
Volume was adjusted based upon the most recent individual body weights. 

15.4 Dosing Solution Preparation and Analysis 

Preparation: 

Frequency of dose solution preparation was determined to be every 7 days based on previous 
stability data of the test article in corn oil (Jean and Meeker 2007). The stability of DMSD in 
corn oil for this study was determined to be 1 1 days and the results of this analysis are included 
in the study file. The fkquency of dose suspension preparation was based on the 11 day stability 
data. DMSD was ground to a fine powder using a mortar and pestle. Dosing solutions were 
prepared by weighing the appropriate amount of the test article into a tarred container and adding 
the appropriate amount of corn oil to yield the desired dose level. Calculations and preparation 
methods are documented in the raw data. 

Analvsis: 

A GC/FID method was used by Dow Coming HES to verify concentration, stability, and 
homogeneity of the test article in carrier. All details of the GC method are documented in the 
study records. 

Concentration verification was conducted for the initial dose preparations for each lotlreference 
number of test article. There was one lot of material used. Homogeneity determinations were 
performed on the high and low dose suspensions prepared from the first lot of test article used. 
Triplicate samples were taken from three different locations to determine homogeneity of the 
high and low dose solutions. 

Storape Conditions: 

The dosing suspensions were stored at 5 A 4OC in sealed glass vials that were placed into sealed 
plastic bags containing desiccant or a desiccator with desiccant, and allowed to warm to room 
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temperature prior to dosing, There were two occasions where the storage conditions were out of 
temperature range and these are noted in Table 33. 

15.5 Test Groups and Dose Levels 

Organization of test groups and test article dose levels are presented in the table below. A total 
of 30 animals were assibed to each dose group. Ten female animals per dose group were placed 
on study for the purpose of toxicological evaluation only (toxicity group). Ten female animals 
per dose group were placed on study for the purpose of evaluating reproductive endpoints only 
(reproductive group). Ten male rats per dose group were place on study for the purpose of 
evaluating both reproductive and toxicological endpoints. Animal 5504 was moved fiom the 
female toxicity group, 50 mg/kg/day, to the female reproductive group, 50 mg/kg/day during 
week 2 of the study. 

The dose levels were selected based on results from a previous range finding study (Jean and 
Meeker 2007) and to provide dose-response data for the test article. 

Organization of Test Groups and Dose Levels 

Number of Animals Animal ID Animal ID 
Group Dose Level  be^ Numbers 

Toxicity Group Reproductive (m@kg'day) Toxicity Reproductive 
Group Group Group 

lm lomales + * 0 5484 - 5493 
I f 10 females 10 females 5474 - 5483 5494 - 5503 

2m 10 males I * 5514 - 5523 5504 and 
50 

2f 10 females 1 0 females 5505-5513 5524-5529, 
553 1 - 5533 

3m 10 males + + 250 5544 - 5553 
3f 10 females 1 0 females 5534 - 5543 5554 - 5563 
4m 10 males *+ 500 5574 - 5583 
4f 10 females 10 females 5564 - 5573 5584 - 5593 

Animal 5530 was cuthanized on Day 3 of study due to a gavage error. 
Animal 5504, orighlly in group 2 toxicity group females was then assigned to the reproductive female group 2 
during week 2. 
** - Ten male rats per dose group were place on study for the purpose of evaluating both reproductive and 
toxicological endpoints. 

15.6 Treatment Regimen 

Carrier only and test substance in canier were administered once daily by oral gavage, seven days 
per week, at approximately the same time each day. Treatment of both sexes began two weeks 
prior to initiating mating and continued through the mating period. Male and toxicity group 
females were treated for 28 and 29 days, respectively, and euthanized the day after the last 
treatment. The males were used to assess both toxicity and reproductive effects. Reproductive 
group females were treated through post-parturn day 3 or until euthanized in extremis. 
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15.7 Mating Procedure 

A 1 :1 mating ratio was used. On study Day 15, the animals were paired by placing the lowest 
identification number (ID) numbered reproductive group female of each group with the lowest ID 
numbered male of that group, then the next lowest ID numbered reproductive group female with 
the next lowest numbered male, etc., until all animals were paired. The reproductive group 
females were housed continuously with the same male until evidence of mating occurred or two 
weeks had elapsed. Proven males from the same dose level did not need to be used to maintain a 
1 :1 mating ratio since male mortality did not occur in this study. Reproductive group females 
were evaluated daily for evidence of copulation, by confirming the presence of either a vaginal 
copulatory plug or sperm in the vaginal smear. Day 0 of gestation was defined as the day 
evidence of copulation was observed, at which time the reproductive group female was retumed 
to her home cage. 

15.8 Method of Disposition 

Scheduled 
All males and toxicity group females were euthanized by exsanguination. While under 
lsofluraneQP anesthesia blood was collected from the caudal vena cava followed by the cutting of 
major abdominal vessels. 

The reproductive group females were euthanized by COz inhalation on postpartum day four. 
Nongravid females demonstrating no evidence of copulation were euthanized 24-26 days after 
the last day of the mating period. Reproductive group females with evidence of copulation that 
did not deliver were euthanized on gestation day 24-27. No reproductive group females 
displayed signs of distress during pregnancy or delivery that would warrant euthanasia prior to 
scheduled termination. 

Day four pups were euthanized by intraperitoneal injection with either Euthasol or Socumb. 

Unscheduled 
Measures were taken to minimize discomfort or pain for all animals. If the health of an animal 
was deemed to be unacceptable for continuation on study, the animal was euthanized by C@ 
inhalation for adults, isofluranddecapitation for pups, or immediate decapitation for cannibalized 
pups. The decision to euthanize an animal, 5530, was made on day 3 following a gavage error. 
Adult animals were subjected to a gross necropsy. A complete set of tissues (see Morphologic 
Pathology) were collected from males and toxicity group females. Collection of tissues from 
adult reproductive group females was at the discretion of the Study Director andor Study 
Pathologist and tissues were not taken. 

15.9 Test System Observations 

Mortalitv/Morbidihr/Morihnditv 
All animals were observed at least twice daily (once daily on weekends and holidays) in their 
cages for mortality, morbidity, and moribundity by study personnel throughout the completion of 
the in-life phase of the study. No animals were found dead. Pups found dead were examined for 
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external gross abnormalities only. The Study Director (or designee) and Attending Veterinarian 
(or designees) were notified when animals were found sick, moribund, or dead. 

Clinical Observations 
General clinical observations were made at least once a day, beginning on the first day of 
treatment, at approximately the same time(s) each day. During the week prior to necropsy when 
FOB and MA are conducted, the animals are dosed at a later time and clinical observations were 
conducted after dosing. The health condition of the animals was recorded. Findings noted at the 
clinical examination were recorded for individual animals. Daily observations were also 
performed on all animals on the day of, but prior to, their scheduled necropsy. 

Clinical observations were not performed on the day of the detailed clinical observations or 
detailed physical exams. 

Detailed Phvsical Examinations or Detailed Clinical Observations 
All animals received a detailed physical examination once before the first dose (to allow for 
within-subject comparisons), and weekly thereafter. The observations were made outside the 
home cage in a standard arena at approximately the same time each day. Observations were 
detailed and carefblly recorded. Signs noted included, but were not limited to, changes in skin, 
k, eyes, mucous membranes, occurrence of secretions and excretions and autonomic activity 
(e.g., lacrimation, piloerection, pupil size, unusual respiratory pattern). Changes in gait, posture 
and response to handling as well as the presence of clonic or tonic movements, stereotypies (e.g., 
excessive grooming, repetitive circling), difficult or prolonged parturition or bizarre behavior 
(e.g., self mutilation, walking backwards) were recorded. The presence or absence of findings 
was recorded for individual animals. 

Female Revroductive Grouv Observations 
The duration of gestation was calculated fiom day 0 gestation for each reproductive group 
female. From gestation day 20 after evidence of mating, pregnant animals were checked at least 
three times daily (twice daily on weekends and holidays) for evidence of parturition. If 
difficulties were observed, progress of the parturition process was monitored. 

15.10 Parameters Measured 

individual Bodv Weights 
lndividual body weights were determined beginning with randomization into test groups, on the 
first day of dosing, at least weekly thereafter, and on the day of euthanasia since no animals were 
found dead. During gestation, the reproductive group females were weighed (at a minimum) on 
gestation days 0, 7, 14 and 20, within 24 hours after parturition, and day 4 post-parturn. Litter 
weights were taken within 24 hours of parturition and on day 4 post-partwn. 

Individual Food Consumption 
Individual animal food consumption was recorded at least weekly for the periods listed below. 

Male rats: 
Two week pre-mating period only. 
Feeder weights were taken on days 1,8, and 15. 
Deviation: Due to an unanticipated event, the total grams of food for week 1 were estimated for 
most animals in the control group fiom daily values calculated from day 5 to day 8. This 
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estimation was done by adding in 4 average daily values based on the average daily value 
calculated from the difference between days 5 and 8. 

Female rats: 
ToxiciQ group: 
Feeder weights were taken on day 1,8,15,22 and the day prior to necropsy. 
Deviation: Due to an unanticipated event, the total grams of food for week 1 were estimated in 
the control group from daily values calculated from day 5 to day 8. This estimation was done by 
adding in 4 average daily values based on the average daily value calculated from the difference 
between days 5 and 8. 

Reproductive group: 
Feeder weights were taken on days 1,8,15, and on gestation days 0,7,14,20, and on days 0 and 
4 post-partum. 

Functional Observational Batten, 
Functional Observational Battery (FOB) and Motor Activity evaluations were performed on all 
adult males and all Toxicity Group females prior to dosing (baseline evaluations) and during the 
fourth week of dosing. Since animal 5504 was moved into the female reproductive group duing 
the second week of dosing, the female toxicity group at the 50 mg/kg/day dose level had an N of 
9 for FOB and Motor Activity evaluations. Testing performed during the fourth week of dosing 
took place prior to the daily dosing. FOB and Motor Activity examinations were performed on 
all animals since signs of toxicity were not observed to an extent that would significantly 
interfere with the evaluation. 

Baseline evaluations were also pedbrmed on the "extra" or "reserve" animals (Group 5) in the 
event that a replacement was needed for an animal already on study. An "extra" animal, 5600, 
took the place of animal 5540 (ID changed from 5600 to 5540) on the first day of dosing. Data 
collected on animals which were not subsequently used on study are not included in the final 
report. 

Animals were observed for the following as described below: 

Cage Side Observations: 

abnormal muscle movements (e.g., tremors, convulsions), abnormal behavior (e.g., 
circling, stereotypy), posture and resistance to removal 

Hand-held Observations: 

palpebral closure, lacrimation, pupil size, pupil reactivity, salivation, muscle tone, 
extensor thrust response, and reactivity to handling 

Open Field Observations: 

a one minute evaluation of level of activity (ambulatory and rearing), responsiveness to 
sharp noise, touch, and tail pinch, gait evaluation, quantity of urine and fecal pellets 
voided 
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Categorical Observations: 

(can be made any time during the FOB) behavior, skin/fur/mucous membrane, 
respiration, muscle, eyes, urine or feces, soiling, posture and other abnormalities 

rectal temperature, hind-limblforelimb grip strength, landing foot splay 

Motor Activi@: 

Locomotor activity was determined using a Cage Rack Activity System (CRAS) 
purchased from San Diego Instruments (San Diego, CA) and PAS v.2.03 software. 

Reproductive Parameters 
Each litter was examined as soon as possible after delivery to determine the number and sex of 
the pups, the number of pups alive, number of dead pups, runts, and the presence of any gross 
abnormalities. Pups were counted and sexed and litter weights were taken within 24 hours of 
parturition and on day 4 post-partum. The day parturition was observed as complete was 
considered day 0 post-parturn. Any abnormal behavior of the offspring was recorded. 

Clinical Patholoa, 
Clinical Pathology assessments were made on all swviving adult males and toxicity group 
females fiom which adequate samples were collected. Food was removed on the evening prior to 
scheduled necropsy. 

Blood samples were collected for hematological and clinical chemistry evaluations from all 
males and all toxicity group females on the day of scheduled euthanasia as a terminal procedure. 
While under Isofluran& anesthesia a syringe and needle were used to collect blood samples 
from the abdominal vena cava and distributed to three sample collection tubes containing either 
sodium citrate, EDTA, or no anticoagulant. 

If blood sample volume was inadequate to distribute into three collection tubes, the sample was 
first distributed into the EDTA collection tube and then the collection tube without anticoaguIant, 
if volume permitted. If at any time during distribution a blood clot was observed, all remaining 
sample was placed into the collection tube without anticoagulant. 

Hematology 

Blood samples for the following hematology tests were coIlected into test tubes 
containing EDTA: 

Erythrocyte count (RBC) Hemoglobin (Hgb) 

Erythrocyte Indices (MCV, MCH, MCHC) Hematocrit (Hct) 

Leukocyte counts (WBC, total and differential) Platelet count (PLT) 

Hematology samples were analyzed within 48 hours of collection. If analysis was not 
performed within eight hours the hematology samples were stored at 2-8OC. Clotted or 
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grossly hemolyzed samples were not analyzed. Methods of analysis were documented in 
the raw data and are presented in this study report. 

Coagulation 

Blood samples for coagulation assessment (prothrombin time) were placed into test tubes 
containing sodium citrate, centrifuged within two hours of collection and the plasma 
separated for testing. Clotted or grossly hemolyzed samples were not be analyzed for 
coagulation. Plasma samples were analyzed by nephelometry using the ACL 100 
(Instrumentation Laboratory Company, Lexington, MA). 

Serum Chemistry 

The following serum chemistries were determined: 

Alanine aminotransferase Glucose 

Albumin Phosphorus 

Alkaline phosphatase Potassium 

Aspartate aminotransferase Sodium 

Calcium Total bilirubin 

Cholesterol Total protein 

Chloride Urea nitrogen 

Creatinine 

Blood samples were placed into test tubes not containing anticoagulant, allowed to clot 
and centrifuged within two hours of collection and the serum separated for testing. 
Serum samples were analyzed on the Cobas Intergra 400 plus@ (Roche Diagnostics, 
Indianapolis, IN). 

Momholodc Patholonv 
Macroscopic Eramination 

Males and Toxicity Group Females: All males and toxicity group females (N=9 in 50 
mgkg!day dose level) were subjected to a complete gross necropsy that included: 
examination of the external surface and all orifices of the body, the cranial, thoracic and 
abdominal cavities and their contents. 

Reproductive Group Females: For reproductive group females, the number of corpora 
lutea and the number of implantation sites were recorded. Dead pups and pups 
euthanized on day 4 post-parturn were examined for external gross abnormalities only. 
Pup tissues were not scheduled for collection and the carcasses were discarded. For any 
reproductive group female with positive evidence of mating that failed to produce a litter, 
the uterus was stained to enable counting of possible reabsorbed implant sites. There was 
one reproductive group female each in the following dose groups; 0 (5501), 50 (5533) 
and 250 (556 1) mgkg!day, where there was positive evidence of copulation, however the 
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animals were not pregnant. The uteris were stained with an equal mixture of 20% 
Potassium Ferricyanide and 1% Hydrochloric Acid. A uterus from a control group dam 
was stained and used as a positive control. No implantation sites were found in the non- 
pregnant animals; 5501,5533 and 5561. 

Microscopic Examination 

Selected tissues and organs (identified below) required for histopathological examination 
from all males and toxicity group females were taken and preserved in fixative. Selected 
organs were also weighed. 

Organ Weights* Organs Collected* 
Macroscopic lesions 
Adrenals 
Brain (including cerebrum, cerebellum and pons) 
Cecum 
Colon 
Duodenum 
Epididymides 
Heart 
Ileum 
Jejunum 
Kidneys 
Liver 
Lungs (preserved by inflation with fixative and then 
immersion) 
Lymph nodes (mediastinal and mesenteric) 
Ovaries 
Prostate 
Sciatic nerve 
Seminal vesicles 
Spinal cord (cervical, thoracic and lumbar) 
Spleen 
Sternum with bone marrow 
Stomach 
Testes 
Thymus 
Thyroid 
Trachea 
Urinary bladder 

X Uterus (horns and cervix) 
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*Paired organs were weighed together. 

**The testes and epididymides were preserved in Bouin's solution. All other tissues collected were placed 
in 10% neutral buffered formalin for preservation. 

A histopathological examination was conducted on the collected tissues from the adult animals in 
the control and high dose groups (males and toxicity females). All gross lesions were examined. 
Histopathological examination was extended to target tissues (males: liver, lungs, thyroid gland, 
prostate gland and toxicity group females: liver and lungs) in the low- and mid-dose groups. 

15.11 Sample Identification 

Samples collected were identified by study number, test system or specimen number, 
identitylname of sample, date of collection and storage conditions. 

16 DATA ANALYSIS 

16.1 Parameters evaluated 

Mean body weight values and body weight changes, mean food consumption values, mean 
hematology and clinical chemistry values, mean terminal organ weights and organlbodyweight 
ratios, mean gestation length, mean litter size, mean live litter size, mean litter weight, mean ratio 
live birthsflitter size, litter sex ratio, mean number of implantation sites, mean number of corpora 
lutea, mean mating and fertility indices, and mean neurotoxicological parameters were evaluated 
as appropriate. 

16.2 Statistical methods 

Data analysis was carried out using ProvantisTM v6.5 or v8.2 with SAS v9.1.3 or with SAS v9.1.3 
(SAS Institute, 2006). Body weight, changes in body weight, organ weight, organ to body weight 
ratios, food consumption data, hematology data, clinical chemistry and prothrombin times were 
analyzed using a one-way Analysis of Variance (ANOVA) if the data satisfied the requirements 
of normality of the residuals and homogeneity of variance as determined using a statistical test 
for normality for homogeneity of variance (Gad and Chengelis, 1998). If the data do not satisfy 
the parametric requirements, a Kruskal-Wallis test was used (Kruskal and Wallis, 1952; Kruskal, 
1952). lf the ANOVA or Kruskal-Wallis test was significant (p C 0.05), pair-wise comparisons 
of the exposed groups to control were made using the Dunnett's test (Dunnett, 1955, 1964) or a 
Wilcoxon test, respectively. 

For variables with multiple measurements across time (motor activity, body weight and food 
consumption), a repeated measurements ANOVA was performed to determine if a significant 
time by treatment group interaction exists. Repeated measurements ANOVAs were done using 
the time (baseline and post-treatment), interval, sex and treatment to look for interactions 
between the treatment, the time and sex to determine if analysis could be done with the sexes 
combined. 
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Reproductive parameters with the exception of litter size were analyzed using an ANCOVA 
(Analysis of Covariance) with litter size as the covariate. Litter size was analyzed using an 
ANOVA. 

Measured continuous Functional Observational Battery (FOB) data were analyzed using a 
combination of ANCOVA with baseline evaluations used as the covariate and repeated measures 
ANOVA. Categorical FOB data was analyzed using the Jonckheere-Terpstra test (Jonkheere, 
1954). 

Categorical Functional Observational Battery (FOB) data were analyzed using the Jonckheere- 
Terpstra test. This test is used to detect a shift in the categorical observations. 

Microscopic findings were also analyzed using a Cochran-Armitage trend test to indicate an 
increasing incidence trend with Fisher's Exact tests used to indicate increased incidence over the 
control. 

Clinical signs data were analyzed using Mixed Modeling repeated measures. Mixed models 
represent the fixed effect of treatments and the random effect of variability from animal to animal 
and observation to observation (within animal). Mixed models are generalizations of standard 
linear models (e.g., analysis of variance) and the SAS procedure PROC MIXED can be used in 
instances where every animal was not examined at every time point without loss of observations 
as would occur when using PROC GLM to do a repeated measurement ANOVA. The repeated 
measures aspect of the analysis recognizes that the variability in the responses is the result of 
animal-to-animal variability and of variability among the individual observations within each 
animal over the course of the study. Using the SAS procedure PROC MIXED, the model was 
defined as 

Response = exposuregrp, 

where, exposuregrp indicates the class variable associated with each exposure level, with animal 
as the "subject" (where the "subject" is the unit for which there are repeated observations), and 
the response was a binomial variable indicating that the animal had or did not have a specific 
abnormal response at each time point for which examination data was available. Such a mixed 
model represents the mean responses as a function of the exposure group with variation (standard 
errors) that account for animal-to-animal and within-animal variability. As in an analysis of 
variance, the exposure groups were examined to determine if there was an overall "treatment 
effect" and, if there was, then pair-wise comparisons of the individual exposed groups to the 
control group were completed. 

17 PROTOCOL DEVIATIONS 

Protocol deviations are presented in Table 33. There were no deviations that adversely affected 
the quality or integrity of the study data. 

18 RESULTS AND DISCUSSION 
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18.1 Mortality and Morbidity 

All but one animal survived to their scheduled necropsy. Animal 5530 was euthanized on the 
third day of the study due to an oral gavage error. 

18.2 Clinical Observations 

The incidence of clinical observations are summarized in Tables 1-3. Individual clinical 
examination data are presented in Appendices A-C. Observations recorded during the weekly 
detailed physical examinations were not different from those recorded during the daily clinical 
examinations. Therefore, the findings were combined and are presented in total. For the males 
at 500 mg/kg/day, significant abnormal observations w0.01) were noted and included soiling in 
the abdominal region and urogenital soiling. Urogenital soiling was also significant (pC0.05) in 
males at 250 mg/kg/day. Soiling of the muzzle was a significant abnormal observation (pe0.02) 
in the toxicity group females at 500 mg/kg/day. Both abdominal soiling and urogenital soiling 
were significant abnormal observations (p<0.01) in the reproductive group females at 500 
mg/kg/day. 
18.3 Body Weight 

Summaries of weekly mean body weights are shown in Tables 4-6. Mean body weight gain 
summaries are shown in Tables 7-9. lndividual animal body weight data and body weight gain 
data are given in Appendices D-F and Appendices G-I, respectively. 

There were no statistically significant differences across treatment groups in the mean body 
weights on any day for any of the three groups: males, toxicity group females, and reproductive 
group females. With respect to body weight gain, 500 mg/kg/day males had a statistically 
significant decrease in body weight gain (~K0.05) during week 4. The 500 mgkglday male 
group also had a statistically significant decrease w0.02) in total gain fiom day 1 to 29. For 500 
mg/kg/day toxicity group females there was a statistically significant ( ~ ~ 0 . 0 2 )  in body weight 
gain during week 3. There were no statistically significant differences in body weight gain for 
the reproductive group females in any of the treatment groups: week 1 and 2 pre-mating, 
gestational weeks 1, 2, 3 and post-partum day 0 to post-partum day 4. Weight gain for the 
reproductive group females in the three treatment groups was not different from control for the 
interval fiom day 1 of study to post-partum day 4. 

18.4 Food Consumption 

Weekly mean food consumption data are presented in Tables 10-12. Individual animal food 
consumption values are given in Appendices J-L. There were no differences in the average daily 
food consumption across treatment groups for the reproductive group females or the toxicity 
group females for any of the measured time periods. In the male group there was a significant 
difference across treatment groups in week 2, however, there was not a significant difference 
between control and any of the treatment groups for that week. 

18.5 Functional Observation Battery and Motor Activity 

Functional Observation Battery (FOB) and Motor Activity data are presented in Tables 13-1 8 and 
individual animal values presented in a contributing scientist report, Appendix M. No 
statistically significant differences between the control and treatment groups in either sex at the 
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treated time point for all the FOB ranked tests, except for an increase in defecation (males) at 500 
mg/lcg/day at a significance of p c0.05. There was no dose response associated with this effect, 
nor did it correlate with any change in the other neurobehavioral tests conducted on the same 
animals. There were no statistically significant differences between either males or toxicity 
group females and their respective controls for the FOB continuous test and motor activity. 
There were no treatment-related changes associated with dimethylsilanediol administration on rat 
neurobioiogical function as evaluated with FOB and motor activity parameters. 

18.6 Clinical Pathology 

Hematology: 

Group mean summaries of hematology parameters are given in Tables 19-22 and Appendix N. 

Compared to control, 500 mg/kg/day male rats (Table 19) had statistically significant decreases 
for hemoglobin @ C0.01) and mean cell hemoglobin (p <0.01) and hematocrit (p ~0.05). The 
group mean values for hemoglobin (13.49 g/dL) and hematocrit (39.63 %) were slightly below 
historical control ranges (13.6-16.1 g/dL and 40.0-45.9%, respectively). The mean cell 
hemoglobin value of 18.41 pg was within the historical control range (18.0-20.9 pg). 

Statistically significant decreases at p<0.01 were observed between control and 500 mg/kg!day 
toxicity group females (Table 20) for hemoglobin (13.92 g/dL) and mean cell hemoglobin 
concentration (33.13. g/dL). These were both within historical control ranges of hemoglobin and 
mean cell hemoglobin concentration, 13.8-15.8 g/dL and 32.7-36.6 g/dL, respectively, 

There were no significant differences noted in the other hematology values or hematology 
differential data across groups for either sex. No toxicological significance is assigned at this 
time to any statistically identified differences in hematology parameters since the findings were 
within or slightly below historical control ranges for this laboratory and the findings did not 
conelate with a pathological outcome. 

Prothrombin Times: 

Prothrombin times are summarized in Table 23 and Appendix No 

A statistically significant increase (p<0.01) in prothrombin times was noted in 250 and 500 
mg/kg/day males, 14.81 and 15.86 seconds, respectively (Table 23). The 250 and 500 mg/kg/day 
toxicity group females had statistically significant decreases in prothrombin times; 13.20 and 
13.09 seconds, respectively. These values were within historical control ranges for males and 
females of 1 1.6- 19.5 and 10.7-1 7.5 seconds, respectively. Statistically significant prothrombin 
times were within 'historical control ranges; however, there was a dose-related increase or 
decrease. Changes in prothrombin times were considered treatment-related but of no 
toxicological significance. 

Clinical Chemistry: 

Clinical chemistry data summaries are presented in Tables 24 and 25 and individual animal data 
are presented in Appendix N, 
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Statistically significant differences were observed in the male rats (Table 24) for alkaline 
phosphatase, alanine aminotransferase, aspartate aminotransferase, total bilirubin, BUN, sodium, 
albumin, and total protein. Alkaline phosphatase (250 mgkglday, 100.0 U/L; 500 mgkglday, 
89.8 UIL) and total bilirubin (250 mgkglday, 0.086 mgldL; 500 mgkglday, 0.084 mgldL) were 
statistically decreased 0, c0.01) in male rats at 250 and 500 mfiglday. A significant increase 
(p<0.01) for alanine aminotransferase (27.1 UIL) was seen at 500 mgkglday. These parameters 
were within historical control ranges of this laboratory for male Sprague-Dawley rats: alkaline 
phosphatase (80-227 UL), alanine aminotransferase (13.0-36.0 U/L), and total bilirubin (0.07- 
0.3 1 mgldL. Aspartate minotransferase (AST) had statistically significant decreases in males at 
50, 250 and 500 mgkg/day (p <0.05, p <0.01 and p<0.01, respectively). The mean values for 
AST were 70.8, 58.0 and 48.8 UIL, respectively with the value for 500 mg/kg/day below the 
historical control range (55-129 UL). A significant decrease (p <0.05) was seen for albumin at 
250 mglkglday (3.57 gldL) and a significant increase (p <0.05) was observed for total protein at 
500 mgkglday (5.94 g/dL). The BUN was statistically increased (p <0.01) for 500 mg/kg/day 
males (14.4 mgldL). These observations with albumin, total protein and BUN were within 
historical control values of 2.8-4.2 g/dL, 5.2-6.7 gldL and 9-17 mg/dL, respectively. Sodium at 
139.8 mmoVL was statistically decreased (p< 0.01) at 500 mg/kg/day; however, it was within the 
historical control range (1 39- 146 ~mmoVL). 

Statistical significant differences were observed in the toxicity group females (Table 25) for 
alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, total bilirubin, and 
cholesterol. Alkaline phosphatase (250 mgkglday, 58.8 UL, 500 mgkglday, 48.3 UIL) and 
bilirubin (250 mgkglday, 0.092 mg/dL; 500 mg/kglday, 0.088 mgldL) were statistically 
decreased (p <0.01, ALP and p <0.05, TBILI) in 250 and 500 mgkg/day toxicity group females. 
A significant increase (pc0.01) for alanine aminotransferase (26.9 U/L) was seen at 500 
mg/kg/day. Aspartate aminotransferase (76.0 UIL) was statistically increased, p ~0.05,  at 50 
mglkglday. The cholesterol value (85.7 mgldL) was statistically increased at pc0.01 for 500 
mglkglday toxicity group females. These parameters were within historical control ranges of this 
laboratory for female Sprague-Dawley rats: alkaline phosphatase (36-125 UL), alanine 
minotransferase (1 1 .O-56.0 UL), aspartate aminotransferase (49.0-1 19.0 UIL), total bilirubin 
(0.09-0.34 mgldL), and cholesterol (3 1-99 mg/dL). 

There were no significant differences noted in the other clinical chemistry values across groups 
for either sex. There were dose-related decreases in male and toxicity group female alkaline 
phosphatase and total bilirubin values as well as a dose related decrease in male aspartate 
aminotransferease values. No toxicological significance is assigned at this time to any 
statistically identified differences in clinical pathology since findings were within or slightly 
below historical control ranges for this laboratory and the findings did not correlate with a 
pathological outcome. 

18.7 Organ Weights 

Organ weight and organ to body weight ratios are summarized in Tables 27-28 and individual 
animal data are presented in Appendices P-Q. 
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There were statistically significant differences noted for the following organ weights in males; 
adrenal glands (24% decrease at 500 mg/kg/day at p <0.01), liver (19% increase at 250 and 31% 
increase at 500 mg/kg/day at p <0.01), testes (12% decrease at 500 mgfkgday at p <0.01), and 
thymus (31% decrease at 500 mg/kg/day at p ~0.01). There were statistically significant 
differences for the mean percentage of organ weights relative to body weights for adrenal glands 
(decrease at p ~ 0 . 0 5 ) ~  liver (increase at 250 and 500 mgjkgfday at p <0.01), and thymus (decrease 
at p c0.05) for the males. 

There were statistically significant differences noted liver weights in toxicity group females; liver 
(24% increase at 250 and 61% increase at 500 mg/kg/day at p c0.01). There were statistically 
significant differences for the mean percentage of organ weights relative to body weights for liver 
(increase at 250 and 500 mg/kg/day at p c0.01) for the toxicity group females. 

The increased liver weights in males and toxicity group females correlated with the 
histopathologic finding of centrilobular hypertrophy. There were no other treatment-related 
differences in organ weights, absolute and relative (mean %) for males and toxicity group 
females. 

18.8 Morphological Pathology 

Macroscopic Examination: 

Macroscopic pathology data are presented in Table 26 and a contributing scientist report in 
Appendix 0. 

In the liver, the finding of discoloration (+I- mottled) was observed more commonly in rats of 
both sexes administered 2 5 0  mg/kg/day. Liver enlargement was grossly more notable in 
toxicity group females administered 500 mg/kg/day. Lung discoloration was more common in 
male rats administered 2 5 0  m@g/day. Other findings generally occurred singly and were not 
considered to be attributable to test article administration. 

Microscopic Examination: 

The incidence and severity of microscopic findings are swnmarized in Tables 29-30 and 
individual animal data are presented in a contributing scientist report in Appendix 0. 

Liver 
Males 
There were two primary liver findings in male rats. In the liver of male rats, the incidence of 
centrilobular hypertrophy was significantly increased (p ~0.01) in 250 and 500 mg/kg/day groups 
(8/10 animals in each group) over control. The increased incidence of centrilobular hypertrophy 
identified correlates with the statistically significant increase in relative liver weight observed for 
these groups. This is a common effect of xenobiotic administration and is considered an adaptive 
change (Cattley and Popp, 2002). 
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Additionally, there was minimal to moderate brown pigment accumulation in and around bile 
ducts, with associated bile duct hyperplasia and chronic inflammation in 9110 500 mg/kg/day 
males. The pigment was birefiingent under polarized light, appearing bright red with Maltese 
cross patterns, characteristic of protophorphyrin (Greaves, 2000; DeMatteis el al., 1987). The 
finding was split into three components and recorded as 1) protoporphyrinosis, 2) periportal 
chronic inflammation, and 3) bile duct hyperplasia associated with protoporphyrinosis. The 
severity of the inflammatory and bile duct hyperplasia components generally closely matched the 
pigment accumulation. The brown pigment was not observed in control animals, at lower dose 
levels, or in female rats. Periportal chronic inflammation (9110 animals), hyperplasia in the bile 
ducts associated with protoporphyrinosis (8110 animals), and protoporphyrinosis (9110 animals) 
showed significant increase in incidence (p~0.01) over control only in the 500 mgfl<g/day group. 
For these microscopic findings in the liver, there were no significant shifts in severity across 
treatment groups. 

Toxicitv Group Females 
In the liver, the incidence of centrilobular hypertrophy was significantly increased (p C0.01) in 
the 250 and 500 mgkg/day toxicity group females. The increased incidence of centrilobular 
hypertrophy identified correlates with the statistically significant increase in relative liver weight 
observed for these groups. This is a common effect of xenobiotic administration and is 
considered an adaptive change (Cattley and Popp, 2002). 

Liver periportal vacuolation, was significantly (p ~0.02) increased in incidence over the control 
group only for the 500 mg/kg/day toxicity group females. Comparison of the graded animals 
only showed a significant increase in severity grade across treatment groups for liver 
vacuolization in females. It is generally but not universally held that this finding in and of itself 
is not considered adverse unless severe (Cattley and Popp, 2002). 

Thyroid Gland 
Both the 250 and 500 mg/kg/day male toxicity groups (8110 and 9110 animals, respectively) had 
significantly increased incidence 0, ~0.01)  of thyroid gland follicular hypertrophy than did the 
control group and the comparison of the graded animals showed a significant increase in severity 
grade across treatment groups. Hypertrophy of the thyroid follicular epithelium is a common 
secondary response to increased thyroid hormone catabolism due to up-regulation of hepatic 
microsomal enzymes in response to xenobiotic administration (Capen et al., 2002). The rat is 
particularly sensitive to this effect due to the species' lack of a protective carrier protein, thyroid 
binding globulin. 

Prostate Gland 
The 500 mg/kg/day group had a statistically significant increase in incidence (p <0.05) in chronic 
inflammation of the prostate gland over that seen in the control group. Chronic inflammation of 
the prostate gland is a fairly common spontaneous finding (Bosland, et al., 1998). This finding is 
not considered to be attributable to test article administration, particularly since the two most 
severe instances occurred in rats administered 0 and 50 rngkgtday 

Lung 
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In the lungs of males rats, there was an increasing trend in the observed incidence of pulmonary 
histiocytosis (aggregates of foamy macrophages. For histocytosis in the lungs there were no pair 
wise significant differences between any treated group and control. This is a very common 
spontaneous finding (Renne, et al,, 2003) and there was no clear increase in severity associated 
with dosage. This finding is not considered to be attributable to test article administration. 

19 Reproductive Parameters 

The mean values for reproductive parameters are presented in Tables 31 and 32 and individual 
animal data are given in Appendix R. Three reproductive group females, 550 1 (0 mg/kg/day 
group), 5533 (50 mgkglday group), and 5561 (250 mgkglday group), did show positive 
evidence of mating and were found to be non-pregnant. 

None of the pair wise comparisons showed a difference between a treated group and control 
when adjusting for the litter size. The litter size was a significant contributor to explaining any 
differences in endpoints. There were no treatment-related effects apparent for any of the 
reproductive endpoints: gestation length, litter size, litter weight, ratio live birthditter size, litter 
sex ratio, number of implantation sites, number of corpora lutea, post-implantation loss, post- 
natal loss, mating and fertility indices. 

20 CONCLUSIONS 

Oral gavage administration of dimethylsilanediol in a corn oil vehicle to male and female 
Sprague-Dawley rats at concentrations of up to 500 m a d d a y  for 28 (toxicity group females) or 
29 (males) consecutive days was generally well tolerated, For the toxicity group males at 250 
and 500 mgkglday significant soiling was observed (abdominal region and urogenital soiling). 
Soiling of the muzzle was a significant abnormal observation in the toxicity group females at 500 
mg/kg/day. Both abdominal soiling and urogenital soiling were significant abnormal 
observations in the reproductive group females at 500 mgkglday. 

There were no statistically significant differences across exposure groups in the mean body 
weights on any day for any of the three groups- mates, toxicity group females, and reproductive 
toxicity group females. With respect to body weight gain, 500 mgkdday males had a significant 
decrease in body weight gain during week 4 and in total gain fiom day 1 to 29. For toxicity 
group females there was significant decrease in body weight gain during week 3. There were no 
statistically significant differences in body weight gain for the reproductive group females in any 
of the treatment groups during any of the measured intervals. 

There were no differences in the average daily fwd consumption across treatment groups for the 
reproductive group fmales or the males and toxicity group females for any of the measured time 
periods. 

There were no significant differences of toxicological significance between the control and 
treatment groups in either sex for the FOB ranked tests. There were no significant differences 
between either males or toxicity group females and their respective controls for the FOB 
continuous test and motor activity. There were no treatment-related changes associated with 
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dimethylsilanediol administration on rat neurobiological function as evaluated with FOB and 
motor activity parameters. 

The significant changes that were noted in hematological parameters and prothrombin times for 
males and toxicity group females were within or slightly below historical control values, 
therefore, no changes in hematologic parameters were attributable to the test article. No 
toxicological significance is given to any statistically identified differences in clinical chemistry 
since the findings were within or slightly below historical control ranges for this laboratory. 

The increased liver weights in males and toxicity group females at 250 and 500 mg/ks/day 
correlated with the histopathologic finding of centrilobular hypertrophy. There were no other 
treatment-related differences in organ weights, absolute and relative for males and toxicity group 
females. 

A standard set of protocol-defined tissues was examined for control and 500 mg/kg/day groups. 
Suspected target tissues were examined for the 50 and 250 mg/kg/day groups. There were three 
primary effects of the test article observed in the liver, including centrilobular hypertrophy in 
both sexes, periportal hepatocellular vacuolation (microvesicular lipidosis, females only), and 
protoporphyrinosis (males only) which was accompanied by chronic inflammation and bile duct 
hyperplasia. Centrilobular hypertrophy is considered an adaptive change. Hepatic lipidosis, 
unless severe, is generally considered non-adverse. Hepatic protoporphyrinosis is considered an 
adverse effect. Follicular cell hypertrophy was observed in the thyroid gland of mid- and high- 
dose male rats. This is considered an adaptive secondary effect and adverse in the rat, but the 
mechanism is generally not applicable to species with significant levels of thyroid binding 
globulin (Capen, et al., 2002). Lung (males and toxicity group females) and prostate gland were 
considered possible target tissues; however, fiuther examination and inclusion of animals From 
the 50 and 250 mg/kg/day groups did not support this interpretation. 

There were no treatment-related effects apparent for any of the reproductive endpoints: gestation 
length, litter size, litter weight, ratio live birthsflitter size, litter sex ratio, number of implantation 
sites, number of corpora lutea, post-implantation loss, post-natal loss, mating and fertility 
indices. 

Based on the liver results (protoporphyrinosis in males and vacuolation in toxicity group 
females) observed in this study, the systemic toxicity NOAEL (No-Observed-Adverse-Effect- 
Level) for dimethylsilanediol in rats via oral administration in corn oil is considered to be 250 
mg/kg/day for male and female rats. In the absence of adverse effects on reproductive or 
developmental parameters in this study, a NOAEL of 500 mg/kg/day is assigned for reproductive 
and developmental toxicity. 

2 1 ARCHIVE 

Protocol, amendments and deviations, study authorization documentation, raw data, 
correspondence, sampleslspecimens and final report (at minimum) will be retained for five (5) 
years in the HES Archives, Dow Coming Corporation, 2200 W. Salzburg Road, Auburn, MI 
4861 1. Thereafter, the Sponsor will be contacted for the disposition of the archived material, 
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The Sponsor will then assume responsibility for the archived materials and any expense for 
further archiving, disposal andlor shipment. 
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